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Investigating Rapid Soil Moisture Content Determination Methods

Moisture content is a critical parameter that must be carefully controlled during earthwork operations to 
ensure the proper performance of fills and subgrades. Conventional methods (e.g., oven drying, pan 
drying, nuclear gauge) are not always reliable, may cause delays in construction, and may require 
special certifications, handling, and radiation monitoring. While the nuclear gauge has become very 
popular due to the ability to easily and rapidly obtain both moisture content and density, the regulations 
and handling requirements make it a hassle to own and operate. There is a need for a method which is 
just as reliable as the nuclear gauge without all of the regulatory burdens. There are a number of 
existing studies which have demonstrated the benefits of technologies such as time domain 
reflectometry (TDR), capacitance measurements, tensiometers, and resistance measurements. 
However, most of these studies only considered one or two soil types and very little priority was given 
to methods that do not require soil specific calibrations (which makes many methods time prohibitive). 
A thorough review of all the promising methods is needed which takes these factors into account. 

1. Evaluate all of the promising methods from existing studies in the literature, as well as emerging 
technologies not yet applied to determine accuracy and ease of use.  
2. Determine the most accurate and rapid method or combination of methods.  
3. Develop testing and procedure manual and training module. 

1. Operator's manual detailing method, procedures, and details needed to perform selected techniques. 
2. Field ready measurement system to perform moisture content and density determination. 
3. Training module and on-site training for use of equipment and procedures. 
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